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SWIMMING POOL OPERATION 1 
By Jack J. Hinman, Jr. 

Swimming pool operators are naturally desirous of making the 
use of the swimming pools under their control as pleasant and as 
safe as possible for those who use them. The swimmer thinks 
first of the convenience and appearance of the pool and its appurte- 
nances, and of the temperature, clarity, odor and taste of the water. 
If these are satisfactory he is inclined to assume that the water is 
safe for use. In the design of pools at the present time more thought 
is given to convenience and appearance than was given in the past 
and a great deal more consideration is given to the devices which 
insure a safe water in the tanks. Fewer pools are now located in 
dark basement rooms, while more and more pools are constructed 
with plenty of provision for light, thus insuring greater attractive- 
ness as well as better sanitary conditions. 

Design. A swimming pool should be constructed so that it can 
be kept clean easily. The tank should be watertight, of course, 
with walls of brick, stone or reinforced concrete, and it should have 
a smooth lining of enameled tile or similar material. All corners 
should be rounded to make cleaning easier. There should be no 
unnecessary obstruction of the sides by hand rails, steam pipes or 
other fixtures. The combined hand rail, expectoration and overflow 
trough should be used, and should extend entirely around the tank. 
It is well to give the bottom of the tank a kind of hopper-shape so 
that the deepest part of the pool may be where men from the diving 
board or platform will enter the water. The drain-pipe of the pool 
should be large. It should never be less than 4 inches in diameter. 
This will prevent an unnecessary waste of time when the pool is 
emptied. In some places quick-emptying devices are provided 
in case of accident. 

The pool water should enter through orifices near the surface 

1 Read at the joint meeting of the Iowa and Illinois Sections at Davenport, 
Iowa, October 10, 1916. 
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at the shallow end of the pool and be withdrawn through openings 
at the lowest part of the deep end. There should be sufficient force 
in the stream of incoming water to cause a distinct current. In this 
way sediment and floating matters are carried toward the outlet 
and the polluted water is most effectually removed or diluted. 
Wherever the water removed from the tank is constantly purified 
and returned or the process of continuous addition of water is used, 
this manner of adding the water will be found most effective in 
removing objectionably polluted water and sediment. 

The best method of heating water, especially where filters are 
used, is by means of coil heaters before the water is passed through 
the filters. Where waters of high carbonate hardness are used, 
the addition of steam drives off much of the free and half-bound 
carbon dioxide with the production of turbidity in the pool. The 
filters will retain this material although there is a greater tendency 
toward cementation of the sand bed as a result. The type of filter 
best adapted to this work is a pressure mechanical filter. It should 
be provided with a manual agitation device as well as arranged to 
wash the filter medium by a reverse flow of pool water. The pur- 
pose of the manual agitator is to provide a positive means of pre- 
venting undue cementing processes. Filters of the pressure type 
may be insulated by asbestos and so save a considerable portion of 
the heat which has been given to the water. The operation of filters 
and the treatment of the water will be discussed in greater detail 
below. 

The path around the pool should be wide enough to permit two 
people to pass easily. The cement or tile of which it is made should 
be pitched away from the pool to avoid water running back and 
increasing the contamination of the pool water. 

Convenient toilets with entrances to the pool room should be 
provided. The easier they are of access the less will be the urinat- 
ing in the pool and the less the contamination from such source. 

The importance of shower baths is generally recognized. How- 
ever, it is hard to have efficient supervision over the bathing. If 
suits are worn the shower-bath should be taken before the suits 
are put on. This requires a sort of private bathing booth for each 
individual's use. In Y. M. C. A. pools and men's pools where no 
suits are worn, the shower bath may be taken before the instructor 
or attendant who can then see that the bath is sufficiently thorough. 
These showers may be conveniently situated in the pool room itself. 
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The presence upon the platform of the pool, of visitors wearing 
street shoes, is objectionable since they carry dirt into the room. 
This in turn may be carried into the pool upon the feet of the bathers. 
In order to avoid this, as well as to allow a better view of pool activi- 
ties, galleries for visitors are very desirable. 

The advantages of a well-lighted room were mentioned above. 
The attractiveness is much increased if the ceiling is very high, two 
stories in the clear, with the visitor's gallery located at the level 
of the floor above. 

The walls of the pool room should be made of some smooth wash- 
able material, such as white tile. Any wall or ceiling finish which 
is attacked by moisture should be avoided, since the air will be water- 
saturated most of the time and sweating may produce stains of 
rust, etc. 

Use. It is a well-known fact that upon our bodies there are vast 
numbers of bacteria most of which are probably harmless. Since 
the number of these bacteria varies inversely as the care with which 
we keep our bodies clean, it readily follows that the cleaner the 
users of the pool the less the pollution of the water if it is used by 
the same number of swimmers. Bunker and Whipple (1) say that 
a dirty hospital patient was found to have upon his body 25,000,- 
000,000 bacteria, while a man of clean habits and smooth skin had 
3,000,000,000 and a man of clean habits whose skin was hairy 
harbored 14,000,000,000. 

The shower bath taken before entering a swimming pool should 
be a thorough one as has been mentioned before. It should be taken 
with warm water and soap, and if possible, should be supervised 
by an attendant. The soap should be provided, otherwise its use 
may be omitted altogether. Plenty of soap should be used and 
care should be taken to see that the hair (unless rubber caps are 
worn) and the entire body are well washed. As was mentioned 
before, showers should be taken before the bathing suit is put on 
as otherwise a thorough cleaning is not likely to be obtained. The 
path from the showers to the pool should be kept clean to avoid 
soiling the feet of the bathers. Bunker and Whipple further men- 
tion that the feet of a boy about to enter the pool were found to 
yield 80,000,000 bacteria. 

Where suits are worn special precautions should be taken to see 
that they are kept clean. Only light colored suits should be per- 
mitted, since dirt may be more easily noticed on such suits and the 
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dye of colored suits sometimes stains the water of the pool. The 
suits should be washed after each use. If properly washed they 
will be sterile or nearly so. For the protection of the bathers the 
towels supplied should be as carefully washed as the suits. 

In most pools a satisfactory physical examination of all bathers 
cannot be made and the attendant must inspect the bathers as 
best he can while they are entering the pool room or bathing under 
the showers. Any person who is suffering from a skin eruption, 
infection of any kind, a cough or cold should be excluded if noticed. 
The practice, common in men's pools, of going without the swim- 
ming suit or wearing only small triangular trunks is a help to the 
attendant in looking for infections, etc. The use of the expectora- 
tion trough should be required and swimmers should be told why 
it is objectionable for them to spit into the pool water. 

Infection. It is probable that many cases of infections of various 
kinds have been laid unjustly at the door of the swimming pool. 
There are, however, a considerable number of recorded cases be- 
lieved to have been due to contaminated pools and streams. At- 
kins (2) has divided the infections obtained by bathers in swimming 
pools into three classes: 

1. Intestinal infections, as typhoid fever, dysentery, etc. 

2. Eye and ear inflammations, like conjunctivitis, rhinitis and 
ethmoiditis. 

3. Gonorrheal infections. 

To this classification Levine (3) has rightly suggested the addition of 

4. Infections of the respiratory system, like grippe, colds, pneu- 
monia, sore throat and sinus infections. 

I shall not enter into a discussion of these disorders, or of the 
recognized possibility of bacterial carriers infecting the water. 
I merely refer to the works of Baginsky (4), Cobb (5), Balduan 
and Noble (6), Rosenau, Lumsden and Kastle (7), Mair (8), Bur- 
rage (9), Williams (10), Atkins (2), Manheimer (11) and many others. 

The bacterial contamination of the water of swimming pools 
falls into two classes, the remote and the recent. The latter is of 
greatest importance. The pathogenic organisms are accustomed 
to the warmth of the body and to a profusion of food material. 
Thrown into the comparatively cold environment of the pool water, 
where food is more scarce, they die or rapidly lose their characteristics. 
For this reason the man who swims past you is a more real danger 
to you than the man who added his quota of dangerous bacteria 
to the pool yesterday. 
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Remedies. A vital question, then, becomes how best to render 
harmless the bacteria newly thrown off by your companions in the 
pool. Dilution is of great value here. A stream of fresh or puri- 
fied water entering the pool with sufficient force to produce a cur- 
rent speedily dilutes the offensive matter and carries it to the out- 
let of the pool. The great dilution lessens your danger of infection. 

I do not mean, however, to suggest that it is not worth our while 
to attempt to keep the bacterial count in our swimming pools as 
low as we can by the use of other agents. Where continuous dilu- 
tion is not practicable chemical sterilization must, of course, be 
depended upon. Many of the older pools are constructed to oper- 
ate on the fill-and-draw principle and have no provision for the 
purification and re-utilization of the water. 

To my mind the re-filtration of pool water through suitable filters 
and the addition to the water of proper germicides offer great ad- 
vantages. There is great saving in water, great saving in heat, the 
appearance of the water, its color and turbidity, are greatly improved 
and we have an abundance of purified water for dilution purposes. 
The capacity of the re-filtration plant ought to be sufficient to change 
the volume of water in the pool during the time the pool remains 
open except in very large pools. The San Francisco board of health 
requires at least 150 gallons of fresh water per user and the pool 
water must be changed to keep within the limit. 

Where a pool is emptied one or more times a week the cost of 
the water required is often considerable, and when the tank is filled, 
the water is too cold and must be brought to the required tempera- 
ture. If water can be circulated through an insulated filter, treated 
with alum to assist in the filtration and with some other germicidal 
agent to reduce the bacterial count, it can be returned to the pool 
with very little loss of heat, and the cost of operation is reduced to 
the cost of running the pump plus the cost of chemical or other 
treatment, depreciation and repairs. An example of this sort of 
saving may be seen in the following schedule of operation costs of 
the pool at the Evanston, Illinois, Y. M. C. A. as prepared by Mr. 
W. Lee Lewis of the Evanston board of health, Table 1. 

Evidently the Evanston Y. M. C. A. plans to pay the same amount 
for the chemical sterilizer used as it did under the old system of 
operation. The results should, naturally, be more satisfactory. 

Most swimming pool operators are agreed that refiltration of 
pool water is capable of effecting a money saving and in -addition 
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renders the water clear, and of lessened color. There is less agree- 
ment as to what germicidal agent is most desirable. The neces- 
sary degree of bacterial freedom is not established. The water 
supplied to the swimming tank should be of good quality. Theoreti- 
cally it should be kept fit to drink, because more or less water is 
usually taken into the nose or mouth. Relatively large amounts 
are often swallowed by those who are learning the art of swimming 
As a matter of fact the continuous pollution and bacterial multi- 
plication make it very difficult to maintain the water in sufficiently 
pure condition to recommend its use as a beverage. 

TABLE 1 

Comparative annual costs of operation of Y. M. C. A. swimming tank under old 
and new system, Evanston, Illinois 





OLD SYSTEM 
CHANGED ONCE A WEEK 


NEW SYSTEM CHANGED 
ONCE IN 3 MONTHS 


Cost of water, 51,980 cu. ft. in year.... 


$348.00 
183.04 (52 times 
a year) 


$42.00 

14.08 (4 times a 


Power for circulating pumpf 


year) 
200.00 






Total cost per year 


$531.04 
274.96 


$256.08 


Actual saving per year| 









* Calculated for use of Pocahontas mine-run soft coal at $4.40 per ton, aver- 
aging about 14,700 B.t.u. per pound and allowing an efficiency of boiler at 
60 per cent. 

t Pump driven by 2-horse power motor running ten hours daily for six 
days in the week, fifty-two weeks per year. 

% This apparent saving could be applied to the cost of the extra equipment 
needed under new system. In the case of the Y. M. C. A. this equipment 
cost $1,600, which can be paid for in approximately six years by the saving 
in cost of the new over the old method. 

You will all agree with me when I say that the location of the sam- 
pling point makes a great difference in the results. Leaving out of 
consideration the differences in the water from different parts of 
the tank, we would expect to find fewer bacteria in the effluent of 
the purification plant than in the effluent from the pool. The real 
test is the quality of the pool water. And the pool water will by 
no means remain constant in its content of bacterial flora. Because 
a test showed the apparatus to be giving satisfactory purification 
of the water three months ago, is no proof that it is behaving as 
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it should today. The operator should know the condition of his 
pool. He should have frequent examinations made. It is contrary 
to good ethics to advertise that the water of a pool is better than 
the city's drinking water supply unless the quality of the water in 
the pool is actually better. The test should not be the condition 
of the effluent from the purification plant, because a small quantity 
of water of very low bacterial content may be obtained from the 
purifiers and that quantity may be entirely insufficient to effectively 
dilute the water which has been grossly contaminated. 

Levine (3) has remarked that the methods used by different in- 
vestigators have been strikingly unlike. The tests for gas forma- 
tion have been made in dextrose and lactose broths and in lactose 
bile. Various combinations of gelatine and plain and lactose litmus 
agar have been adopted for counting the bacteria. My personal 
preference is for the use of litmus lactose agar at 37°C. for twenty- 
four hours, plain agar at 20°C. for forty-eight hours, and lactose 
broth in 1 and 10 cc. quantities at 37°C. The need of a standard 
procedure is obvious. Each sort of medium yields different num- 
bers of colonies if kept under different conditions. For example, 
our counts on 20° agar plates would seem very high if they were 
compared with the counts on the same sort of agar incubated at 
37°C. This makes it almost impossible to compare the numerical 
results of any two investigators. 

In general it may be said that the lower the bacterial counts the 
more satisfactory the condition of the water. The colon bacillus 
should certainly be absent from the majority of 1 cc. platings. 
The 37°C. count should be regarded as more significant than the 
20°C. count since it presumably represents the organisms that 
prefer the warmer temperatures and are not typical water organisms. 

Disinfectants. Norton (12) and others have demonstrated that 
the bacterial purification effected by a sand filter is not always suffi- 
cient. Other agents are therefore employed. Those most used 
are copper sulphate, chlorine and its compounds and the ultra violet 
rays. Ozone might be used, but I do not know of an installation. 
On account of its demonstrated efficiency, chlorine in its various 
forms seems to be preferred by most health officials. The ultra- 
violet ray is preferred by those who have a prejudice against the 
use of chemicals. Copper sulphate is the choice of others who de- 
sire to avoid the odors and tastes associated with overdoses of 
chlorine. 
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It is interesting to note that Thomas (13) does not hesitate to say 
that calcium hypochlorite is "out of the question" for swimming 
pools. Levine (3) says it "cannot be employed efficiently for con- 
tinuous disinfection." On the other hand Rettger and Markley 
(14) say that the use of copper sulphate has "fallen into disrepute" 
and Stokes (15) says that "in moderately polluted water, the fer- 
mentative bacteria are not destroyed" by one part of copper sul- 
phate in 100,000 parts of water. The great number of investigators 
seem to have used hypochlorite and to have been successful in using it. 

Regarding the poisonous properties of these chemicals, it should 
be said that they are both harmless within reasonable limits. The 
taste of either is sufficient to prevent its use in pools in sufficient 
quantity to be injurious. Pasteur is quoted by Kraemer (16) as 
saying that it is almost impossible to take a dose of copper salts 
large enough to cause death, both from their horrible taste and the 
violent vomiting produced. Kraemer reports that one observer 
took from 10 to 20 mgms. of copper sulphate every day for eighty 
days and another observer every day for fifty days without any 
apparent ill result. Assuming that a pool is treated with one part 
per million of copper sulphate and that all the copper sulphate re- 
mained in solution, which it does not, a swimmer would have to 
swallow from 3 to 6 gallons of pool water to get the amount of cop- 
per sulphate which these men took every day. The most incau- 
tious beginner would not swallow so much as this. 

There has been some notion that the irritating effect of the small 
quantities of bleaching powder used in pools may be injurious, and 
that there may be some effect on the teeth. Roberts (17) says, 
however, that the occasional application of hypochlorite in small 
quantities and high dilutions to the mucous membranes could not 
be other than beneficial. 

The complaints of the taste, odor and effects of hypochlorite 
sometimes have a humorous twist. Kellogg (18) mentions that 
complaints usually begin to come in before the apparatus is in- 
stalled. The complaints usually come from people who have read 
of the installation in the papers. Injury of delicate fabrics and 
even bleaching of the hair are claimed at times. This play on the 
imagination of these people who are afraid of chemical treatment is 
no new thing to water works men who will remember the case of a 
well-known water company which received complaints of the chlorin- 
ous odor and taste of the water a full three weeks before the appara- 
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tus was received. We have had such complaints of our swimming 
pools when we had not treated the water with chlorine for three 
months and in fact the apparatus was in New York undergoing 
repairs. Dr. Newhall, of Denver, and others have written me of 
similar experiences with the users of pools under their supervision. 

The use of ultra-violet ray treatment of swimming pool water is 
reported to be very efficient. Its chief draw-back is its high in- 
stallation and upkeep costs. It is preferred by those who wish to 
advertise that the water of their pools contains no added chemical. 
Inasmuch as an essential feature of this treatment is thorough and 
repeated exposure of the water to the ultra-violet light, any turbidity 
in the water renders the purification less effective. For this reason 
it is customary to use alum treatment followed by filtration. 

I have reports of occasional accidental overdosing of soft waters 
with alum with consequent complaints of irritation of the eyes. 
Although alum treatment of water is good practice, it is neverthe- 
less a chemical treatment. The statement that the water contains 
no added chemical is quibbling since there is calcium sulphate in 
the water that was not there before the purification. The apparatus 
has the advantage of being practically automatic, requiring no par- 
ticular skill and being free from the possibility of overdosing. 

From the results of Levine (3) and Thomas (13) as well as some 
work of my own, I feel sure that the copper sulphate treatment of 
pools can be satisfactory. The evidence of Burrage (9), Lewis 
(19), Rettger and Markley (14) Lyster (20), Ravenel (21), Bunker 
and Whipple (1), and others, as well as our work at the State Uni- 
versity of Iowa, convince me that chlorination can successfully 
keep a swimming pool in sanitary condition. The ultra-violet 
ray has shown itself capable of yielding the desired purification. 

Choice of disinfectant. All of these methods, then, being satis- 
factory under proper conditions, the selection of the method to 
be applied should be based upon the character of the pool water, 
the prejudices of the bathers and the funds available, as well as 
other special conditions. 

To begin with, the use of alum removes a certain amount of the alka- 
linity each time the water is treated. With soft waters the natural 
alkalinity is very soon exhausted, since it is not advisable to reduce 
the alkalinity to less than 5 or 10 parts per million. With such waters 
lime, soda ash or sodium bicarbonate must be added. The water 
supply which we use contains about 300 parts per million of alkalinity 
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and very seldom runs down below 200 parts, since we are constantly 
adding fresh water to replace that used in washing the niters, etc. 
The need of careful supervision of the addition of alum does not 
concern us much, locally, but the user of soft water must watch the 
alkalinity of his water carefully lest some undecomposed alum in 
the pool water cause complaints. Sedimentation basins are useful 
in preventing the precipitation of alum in the pool when high filter 
rates are employed. 

Hard water containing the bicarbonates of calcium and magnesium 
tend to throw down the copper from copper sulphate as a precipi- 
tate, probably of the hydrate. This might give the water a bluish 
color and turbidity. Organic matter and free carbon dioxide tend 
to prevent the precipitation of the copper or to retain it longer 
without sedimentation. The first practical use of copper sulphate 
was about 1902, when Moore (22) used it for algae removal from 
the Virginia water-cress beds. Caird (23), Quick (24), and Bado (25) 
and many others have found it very efficient as an algicide. In open 
air pools this property is of importance in addition to the bacteri- 
cidal properties. The usual method of application is to spray a 
solution of copper sulphate on the surface of the pool, or to put a 
weighed amount of the crystals in a bag which is thrown into the 
pool to be dived for or dragged around the pool until the crystals 
are dissolved. 

In some experiments of ours at a time when our chlorinators were 
out of commission I used a different procedure. I added the cop- 
per sulphate with the alum before the water entered the filter. 
Ellms in 1905 (26) reported that he had used this method with suc- 
cess and claimed that the increased concentration of the copper 
on the surface of the filter was advantageous. About the same 
time Clarke (26) at Lawrence had tried similar experiments with 
the experiment station filters and reported that the efficiency of 
the filters was slightly reduced. It should be remarked that the 
filters Ellms used were mechanical and those that Clarke used were 
of the slow sand type. The lessened efficiency in the latter case was 
due to the interference with the biological processes in the slow sand 
filter. Some German experimenters have claimed that most of the 
spore-forming bacteria are killed in passing through a sand bed 
whose top layers show a considerable concentration of precipitated 
copper. 

Results. In our experiments we found that, compared with the 
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ratio when chlorination was used, the copper sulphate was more 
efficient in destroying the organisms growing at 20°C. than in de- 
stroying those growing at 37°C. While our counts at 37°C. did not 
go above 500 per cubic centimeter, nevertheless a greater percent- 
age approached 500 than when we used chlorine. We used only 
about one-fifth of a part in 1,000,000 of copper sulphate per day, 
but that amount seemed quite effective. In comparing these re- 
sults with Levine's (3) it should be remembered that his counts 
are 37°C. counts taken at the deep end of the pool, while our counts 
were made at 37° and 20°C. and were taken at the shallow end only 
a few feet from the inlet. 

During this year, it is our plan to alter our practice somewhat 
by taking samples midway of the pool, while repeating enough 
tests from time to time under the old system to keep the results 
comparable, and in addition to take direct samples of the purified 
water. 

The literature on calcium hypochlorite is extensive. Its use was 
given wide publicity by Jennings in 1908 (27) although the use of 
hypochlorite and similar compounds had been tried before with 
success'. A survey of the method by Johnson (28) will be found inter- 
esting. Burrage (9) used hypochlorite at Purdue in 1910 to purify 
the swimming pool water. His method was to sprinkle the pow- 
der directly onto the surface of the pool water and allow the powder 
to sink. This method is unsatisfactory, since the tell-tale odor 
of the powder remains in the room, which renders it objectionable 
to the bathers. Some powder also remains on the surface, which 
is unsightly and likewise objectionable from the local concentration 
of odor and taste. Dragging the powder enclosed in a bag over the 
surface of the water is objectionable for like reasons. If the bag 
be weighted the objectionable odor in the room is eliminated. It 
has been suggested by Bunker (29) that the best way of applying, 
the powder is to draw the weighted bag through the water by a 
series of sharp jerks. At each jerk a little cloud of the powder is 
thrown into the water at the bottom of the pool. Of course, javel 
water or a suspension of the hypochlorite may be injected into the 
circulation system of the pool. 

Buswell (30) tried to avoid the odor of the chlorine and the inac- 
curacies of administration at Columbia University by adopting the 
use of a saturated solution of chlorine in water. The solution was 
prepared by bubbling chlorine gas through a series of 5 gallon 
bottles of water. 
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It may be that a given excess of chlorine is objected to more ear- 
nestly in a pool because of the large quantity of water and the per- 
sistence of the heavy odor of chlorine. Salt in a water serves some- 
what to disguise the objectionable taste. Roberts (17) suggested 
the use of enough common salt to render the water of a pool a solu- 
tion of about 0.9 per cent salt, usually called a physiological salt 
solution, urging the disguising of the odor of the germicide. The 
only organization that I know of which adds salt to the water of the 
pool is the Deseret Gymnasium at Salt Lake City, Utah. 

In using liquid chlorine with the usual apparatus at the State 
University of Iowa, we tried at first to add the gas continuously 
and very slowly. This was not successful. We then added the 
chlorine in larger doses, early in the evening and treated with a 
rather large dose on Saturday night. This procedure was quite 
successful in reducing the trouble. We cannot give the exact rates 
used because the quantities involved were very small and we had 
no platform scales. 

The results shown in table 2 are the range of bacterial counts on 
the two state university pools. They are reported according to 
the number of days on which the counts fell into certain numerical 
groups. 

TABLE 2 

Tests at the swimming pools of the State University of Iowa 



RANGE OF 
BACTERIA 

LITMUS LACT. AGAR. 



CONDITIONS 



RANGE OF BACTERIA 
NUTRIENT AGAR 



w ° 

a- 
5* 



is 

as 



Women's 
Men's 



Filter alone 

Filter and CI 

Filter and CuS0 4 .. 

Filters alone 

Filters and CI 

Filters and CuS0 4 . 



Period covered, January 27 to August 24, 1916. 

Women's pool emptied May 19, 1916; men's, May 27, 1916. 
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SWIMMING POOL OPERATION 101 

The test with the filter alone should really not be compared with 
the two other tests since the pools were filled the first time near the 
end of the first semester and were used only by the instructors until 
a few days before chlorine treatment commenced. You will note, 
however, that gas and acid formers were in the pool water. Then 
note that there were no gas and acid forming bacteria found on 
1 cc. quantities during the period when we were using copper sulphate 
and liquid chlorine. At the present time, still using copper sul- 
phate because our chlorinators are not connected as yet, we are 
finding no gas formers in 10 cc. of pool water. 

General practice. Within the last two months I have been send- 
ing out questionnaires relating to swimming pool practice. I was 
especially anxious to know what methods of purification were used, 
what temperature was maintained and how many gallons of water 
each pool contained for each user in a single day. Table 3 contains 
the data for 81 pools. 

A survey of this data shows the following: 

Pools reporting : 81 

Pools using filters 41 

Pools using filters and alum 29 

Pools using liquid chlorine , 5 \,g 

Pools using calcium hypochlorite 33 / 

Pools using copper sulphate 16 

Pools using chlorination and copper sulphate combined 5 

Pools using ultra-violet rays 4 

Pools using no treatment 13 

Average temperature 75.7°F. 

Average capacity 77,000 gallons 

Average number users in 1 day 214 

Average number gallons per user first day 486.3 gallons 

SUMMARY 

1. The construction of a swimming pool should render it easy 
to clean the pool and its surroundings and to keep them in that 
condition. 

2. The convenience of the users should be considered and it should 
be made easy for them to do their part in keeping the pool sanitary. 

3. Users should be inspected and required to bathe thoroughly; 
to avoid coughing, spitting and urinating in the pool, and to avoid 
the carrying of dirt of any sort into the water upon their persons. 



102 JACK J. HINMAN 

4. Suits if worn, should be light-colored and should be kept clean. 

5. There is need of some reasonable bacterial standard for pool 
water and there should be a more uniform analytical procedure as 
well. 

6. The fresh, vigorous bacteria newly thrown off by your neigh- 
bors in the pool are most dangerous to you. They can be rendered 
less dangerous by rapidly diluting the polluted water with fresh 
or re-purified water. 

7. Re-filtration effects a considerable saving in water and heat 
and supplies a clear water. It is not satisfactory for providing a 
sufficiently pure pool water. 

8. Copper sulphate, chlorination and the ultra-violet ray are 
capable of purifying the water. 

9. The ultra-violet ray apparatus is expensive to purchase and 
operate. 

10. Chlorination has been more efficient than copper sulphate 
in our experiments, and is more widely used. 

11. Copper sulphate is employed to avoid the odor and taste 
of the chlorine compounds. 

I wish to acknowledge the assistance of Harold Barber and Frank 
Kennan, who have carried out the operation of the purification 
devices and the examination of the water of the pools at the State 
University under my direction. 
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